Involvement of early growth response gene 1 in the modulation of microsomal prostaglandin E synthase 1 by epigallocatechin gallate in A549 human pulmonary epithelial cells.
The prostaglandin E(2) (PGE(2)) can play critical roles in the pulmonary inflammation or carcinogenesis. It is the first investigation of the effect of a green tea polyphenol, (-)-epigallocatechin gallate (EGCG), on the PGE(2)-producing microsomal prostaglandin E synthase 1 (mPGES-1) expression in the lung alveolar type II pneumocytes, A549 cells as an epithelial model. EGCG enhanced cyclooxygenase (COX)-2 and mPGES-1 gene expression as well as PGE(2). Among several tea catechins, EGCG was most effective in inducing mPGES-1 expression. Moreover, even in the cytokine-stimulated cells, mPGES-1 protein was super-induced by EGCG treatment. As signaling mediators in mPGES-1 induction by EGCG, active ERK1/2 MAP kinases and early growth response gene 1 (EGR-1) were increased after exposure to EGCG. Moreover, EGCG stimulated the nuclear translocation of the EGR-1 protein in A549 cells through ERK signaling pathway. Recent studies demonstrate that EGR-1 is a key transcription factor in mPGES-1 gene expression. When blocking the gene expression of EGR-1 with EGR-1 siRNA or ERK inhibitor, EGCG-induced mPGES-1 was suppressed in both cases. mPGES-1 promoter with deleted or point-mutated EGR-1 binding sites showed significantly less response to the EGCG stimulation, which also implicated the importance of EGR-1 binding in promoting mPGES-1 gene expression. Taken all, EGCG was strong inducer of EGR-1 expression and mediated EGR-1 nuclear translocation via ERK signaling pathway in A549 pulmonary epithelial cells. Induced EGR-1 then stimulated the induction of mPGES-1 gene expression and this effect mechanistically can be linked to the pharmacological or toxicological actions after human exposure to green tea catechins.